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INTRODUCTION
The Neuropeptide Y (NPY) is a peptide of 36 amino acids, similar to the peptide YY (PYY) and to the pancreatic polypeptides (PP) 1 . At first, separated from the pig brain, the NPY is well-distributed in the mammals at the level of the central and peripheric nervous system. This neurotransmitter is present in strong concentrations in the nervous fiber of the brain, but equally as strong in the heart, the sympathetic glands, the blood vessels and the gastrointestinal tract. It is responsable for diverse phyisiological effects that exert themselves by way of specific receptors (Y). These Y receptors form a heterogeneous group and six subtypes have been identified up to now: Y1 to Y6 2 . The NPY is involved in the control of appetite, strongly stimulating the intake of food, or performing a regulatory role on the HPA (hypothalamic-pituitary-adrenal) axis 3 . It also presents anxiolytic and sedative properties that induce an increase in the blood pressure and affects the circadian rhythm 4 . The search for agonists and antagonists of NPY could yield compounds which could be used in the treatment of pathologies related to food behavior or energy equilibrium disorders, such as diabetes, obesity, bulimia and anorexia. Also in the treatment of arterial hypertension, anxiety, depressions, epilepsia and sleeping disorders.
The orexigenic effects of NPY could be mediated by it receptor NPY1 subtype 5 , which makes it possible to consider that is involved in the stimulating effect of the appetite of the neuropeptide Y. Recently, ligands of this receptor have been described. The first compound of nonpeptide structure with potent antagonist activity of the receptor NPY1, is BIBP 3226 (Fig.1) , which was designed using the region C-terminal of the NPY 6 . Recent studies appear to confirm an important implication of the receptor NPY5 subtype in the control of food ingestion 7 . The first Y5-selective antagonists appeared in the patent literature in mid-1997 8 . These compounds have something in common: an amino acid, phenylalanine (SR 120819A) and arginine (BIBP 3226) respectively, in the center part of the molecule. Also, the amino and carboxyl groups from the amino acid remain funtionalized in the form of amide. Likewise, the first selective NPY5 antagonists are appearing. One such example is JCF 104 (2-(naphtalen-1-yl)-3-phenylpropane-1,2-diamine) 9 ( Fig. 1 ), which carries a rest of 2-amino-3-phenylpropanamine, closely related to the aforementioned systems. Our objective is to search for new compounds that are non-peptidic selective antagonists of the Y5 receptor subtype. This line of research implies the presence of a phenylalanine and/or methyltyrosine rest in the central part of a molecule in which the carboxyl and amine groups of the amino acid are funtionalized as amide and carbamate respectively (Fig. 2) . In this work, the first experimental results are offered. All the synthetized compounds were evaluated for their antagonist action of NPY receptors. Their action was evaluated on the NPY Y1, Y2, Y5 subtype receptors.
CHEMISTRY

Chemicals, methods and apparatus
General laboratory chemicals were purchased from Merck, Sigma, Janssen, and Scharlau. L-phenylalanine, Lmethyltyrosine, HOBT and EDC was purchased from Fluka. 
Synthesis of the compounds
General procedure for the preparation of 3-H and 3-(4-methoxyphenyl) propionic acid derivatives. a-b The appropiate amino acid was dissolved in NaOH 4 M. The solution was cooled to 0 o C in an ice bath. A solution of the benzyl chloroformate (equimolar amount) in dry CH 2 Cl 2 and NaOH 4 M were added alternately and portionwise, with stirring and cooling, during 30 minutes. The mixture was allowed to warm with intermitent shaking for 1 h. The mixture was extracted with ethyl ether (2_15 mL). The aqueous layer was acidified with diluted HCl (1:1) to pH 2. The solid was filtered and washed with ethyl ether (3x10 mL) in order to obtain the product as a solid. General procedure for the preparation of final compounds (1-13) A mixture of the appropiate propanoic acid derivative and HOBT in dry CH 2 Cl 2 at 0 o C, under N 2 , was treated with EDC. After 1h at 0 o C, a solution of the appropiate hydrazide or hydrazine, in dry CH 2 Cl 2 was added (equimolar amount of HOBT, EDC, and hydrazide or hydrazine was used).The reaction was stirred at 0 o C for 1 h and then at room temperature for 24 h. The solvent was evaporated. The residue was redissolved in ethyl acetate or CH 2 Cl 2 and washed with water (3x20 mL). The organic phase was dried over Na 2 SO 4 and evaporated under reduced pressure. The obtained residue was washed with ethyl ether in order to obtain the product as a solid. ( 
(S)-2-Benzyloxycarbonylamino-3-(4-methoxyphenyl)-N'-(3-pyridylcarbonyl)propionohydrazide
EDC (0.37 g, 1.94 mmol) and 3-indolylacetohydrazide (0.37 g, 1.94 mmol). A beige solid (0.51 g, 53%) mp 194.0-195.5
PHARMACOLOGY
Binding assays
Y1 binding assay
Binding of iodinated peptide YY (NEN) was carried out as described by Serradeil-Le Gal 10 
Y2 binding assay
Binding of iodinated peptide YY was conducted as described by Fuhlendorff et al. 11 on membrane prepared from KAN-TS cells.
Y5 binding assay
Binding of iodinated peptide YY (NEN) was carried out as described by Hu et al. 12 . In brief, COS cells transfected with the human Y5 NPY receptor were lysed and the membranes prepared by differential centrifugation. These membranes contained about 2 pmol per mg of protein of this receptor. Incubations were performed in 500 µ l comprising, 20 pM final of [ 125 I]PYY in 50 µ l. 400 µ l of membrane suspension (0.15 mg/mL) and competitor dilutions in 50 µ l, at 30 o C for 2 h. The reaction was stopped by filtration through GF/C filters (Whatman).
Note: Given the nature of the experiment the obtained values are within an acceptable variability range for this type of experiments, and therefore the standard errors are not included in the report.
RESULTS AND DISCUSSION
The carbamate derivatives were obtained as shown in Scheme 1. Formation of the carbamate is carried out by reaction of the benzyl chloroformate with the appropriate amino acid dissolved in a solution of NaOH 4 M. The use of strong basic mediums is necessary in order to solubilize the amino acids. In the reactions of the acid group of the amino acid fragment with amines, hydrazines or hydrazides, the work was carried out with N-(3-dimethylaminopropyl)-N´-ethylcarbodiimide hydrochloride (EDC) and 1-hydroxybenzotriazole (HOBT), and with dichloromethane as the solvent of low dielectric constant. In each case, the corresponding amides or hydrazides were obtained. The reaction of the amino group of the amino acid does not lead to inversion of the configuration, but the reaction of the carboxyl group may give rise to different percentages of racemization. In order to avoid this, the reaction has been carried out with coupling agents that avoid racemization according to studies carried out by other authors 13 .
Scheme 1. Synthesis of hydrazide derivatives
The activity of compounds was evaluated by binding assay conducted as described by Félétou et al. 14 . Initially, the antagonist activity of the compounds was evaluated in a binding assay for Y1, Y2 and Y5 subtypes receptors . Competetive binding assays were performed using [
125 I]-PPY as the radioligand, at concentrations which varied from 15 to 65 pM. The nonspecific fraction is measured in the presence of a concentration of 1 µ M of NPY. The cells are incubated during a time which varied from 1 to 2 hours depending upon the classes, and the radioactivity is collected after filtration with a GF/C filter treated with PEI 0.1%, before being measured. The data corresponding to the products evaluated are shown in Table 1 . The results of affinity by the NPY subtype receptors Y1, Y2, Y5, from which the antagonist activity of the synthetized molecules has been determined, indicate that the molecules which were prepared from L-phenylalanine have better behavior than those prepared from L-methyltirosine. The compound 5 (IC 50 = 4 µ M), which has a heterocyclic system of indole manifests an important level of activity. These initial results have convinced us to continue our work in the optimization of the starting base structure, searching for new highly selective nonpeptide antagonist of NPY Y5 receptors. 
